A systematic desensitization procedure and 2 of its components were tested for ability to reduce stress responses in a laboratory threat situation. Ss received 1 of 4 types of training procedures before exposure to a stressful film: an analogue of therapeutic desensitization, relaxation, cognitive rehearsal, or no-training control. Stress response during the showing of a dramatic film on industrial accidents was measured by concurrent self-report, heart rate, and skin-conductance measures. The results showed that the separate components of desensitization-relaxation and cognitive rehearsal-were as effective alone as when combined in the complete desensitization program. On several measures, cognitive rehearsal appeared to be the most effective threat reducer. Further recognition and exploration of "insight" functions served by such behavior-therapy techniques as systematic desensitization is urged.
This experiment compared the effectiveness of a laboratory analogue of clinical desensitization therapy with the effectiveness of two of its components: relaxation and cognitive rehearsal. The method was similar to that used by others in this laboratory who have demonstrated that prophylactic defensive orientations encouraged by £s are effective film-threat reducers.
Several studies have demonstrated how induced changes in the appraisal of a threatening event may "short-circuit" or reduce the stress response. Denial and intellectualization narratives employed as sound tracks (Speisman, Lazarus, Mordkoff, & Davison, 1964) and as introductory statements (Lazarus & Alfert, 1964) to a film of primitive subincision rites successfully reduced stress responses to the film threats. Using similar narrative orientations, Lazarus, Opton, Nomikos, and Rankin (196S) have demonstrated this principle of short-circuiting through cognitive reappraisal with another, quite different, stressor film.
Although reappraisal of the stimulus events is an effective way to deal with threatening stimuli, it is only one of many possible coping processes available (Lazarus, 1966 also have value in aiding coping processes. Thus, working in the same laboratory setting as the above, Riess (1964) used a psychotherapy analogue as preparation for viewing the threatening subincision film. He found that a psychotherapy-like interview successfully "short-circuited" or reduced Ss' stress reactions to the subincision film. Hence, both reappraisal suggestions, per se, and the "therapeutic relationship" have effectively reduced film-induced threat.
Recently, behavior therapists have asserted that a specialized therapeutic technique called systematic desensitization goes beyond the comfort-rapport aspects of a traditional therapeutic relationship in reducing or eliminating the threat value of certain anxietyladen stimuli (Wolpe, 1958, p. 74) . Reports of success in using this technique with phobic disorders have led several investigators to compare desensitization and traditional insight therapy. For example, Lazarus (1961) found that a group of phobics treated with desensitization showed a greater percentage of recoveries than another group treated with traditional interpretation therapy. The conclusiveness of this study suffers because E served as clinician for both groups. Paul (196S) has more carefully attempted to demonstrate the superior efficacy of systematic desensitization over insight-oriented therapy. He assigned college students who became anxious in most public-speaking situations to one of five conditions: systematic desensitization, insight-oriented psychotherapy, an attention-placebo treatment, a no-treatment control group, and a no-contact control group. Each of five therapists, trained in traditional insight approaches, treated Ss in each of the three treatment conditions. The Ss in the desensitization condition showed significantly greater changes on behavioral, self-report, and physiological measures of anxiety than Ss in the other groups. This difference held in a 6-wk. follow-up. Using a similar design, Paul and Shannon (1966) found group desensitization treatment of interpersonal performance anxiety superior to individual insight-oriented treatment and individual attention-placebo treatment. These and other reports have aroused considerable interest in the procedural details of systematic desensitization among practicing and research clinicians.
Clinical desensitization therapy consists of a systematic pairing of anxiety-evoking stimuli with a response antagonistic to anxiety, such as relaxation. This pairing "is accompanied by a complete or partial suppression of the anxiety responses . . . [Wolpe, 1958, p. 71 ]" which are disruptive to adequate functioning. In other words, cognitive rehearsal of images and associations surrounding a threatening stimulus, in the context of simultaneous relaxation, is said to strengthen the person's resources to deal with the situation in real life.
There are at least two separable components in this type of clinical therapy, the training in relaxation on the one hand, and the cognitive rehearsal, on the other. There is clinical evidence to suggest that a program of complete desensitization is superior to either of its components. Thus, in treatment of snake and spider phobias, Davison (196S) and Rachman (196S) report that a complete desensitization program was superior to "desensitization minus relaxation" (cognitive rehearsal) and to relaxation alone.
Thus far, experimentally demonstrated success of the procedure has been limited to phobia disorders, where the anxiety-stimulus bond is clearly defined. However, the clinical technique of desensitization may serve generally for dealing with all kinds of threats, situational as well as neurotic. Likewise, its components may also serve successfully in such a capacity. Perhaps cognitive rehearsal, by itself, may be sufficient to "short-circuit" threat. Alternatively, perhaps the training in relaxation may be sufficient to inhibit stress responses. Relaxation training alone might be effective even if cognitive appraisal of a situation were unchanged, for as Schachter and Singer (1962) conclude, "the individual will react emotionally or describe his feelings as emotion only to the extent that he experiences a state of physiological arousal [p. 398] ."
Clinical evidence (Davison, 196S; Rachman, 1965) as well as theoretical argument (Wolpe, 1958) might suggest that desensitization could be successful with all kinds of threats, but that cognitive rehearsal alone or relaxation responses alone would result in much less threat reduction. Contiguity of the two components is seen as crucial, at least in the clinical application of desensitization.
The main questions of this study were as follows: Can desensitization serve as a stress reducer? And, if so, is the complete procedure necessary, as in the treatment of phobias, or are either or both of its components just as effective as the full procedure in reducing stress reactions?
Defense mechanisms and "therapeutic relationship" variables were first observed in the clinical setting and then applied successfully to stress research in the experimental laboratory. So too, it was reasoned that the clinical technique of desensitization could be simulated and tested in a laboratory experiment with a known film stressor of the type used by R. S. Lazarus and his colleagues in past stress experiments. Following from the discussion above, it was hypothesized that simulated desensitization would be more effective in reducing psychological and physiological stress reactions to film threat than either of its components, cognitive rehearsal and relaxation. It was further predicted that all three of these conditions would reduce stress responses in comparison with a control no-training condition.
PROCEDURE Subjects
The Ss were obtained from the student employment service and were paid for their participation. The total of 109 Ss included 58 men and SI women.
Experimental Procedure
The 5s were run two at a time in same-sex pairs that were randomly assigned to one of four treatment conditions. A female E handled all Ss during the first two training sessions. It has been shown (McGuigan, 1963) that the E can be an important stimulus variable in a psychological experiment. The investigators believed that E effect in the stress situation might be different for same-sex and opposite-sex S-E pairs. Therefore, for the third session, which included the experimental procedure, half the Ss were run by a male and half were run by a female E. The S pairs were apportioned equally between the two £s by sex and experimental condition. Within these restrictions, assignment was random.
All Ss were exposed to three training sessions at 1-wk. intervals. Each pair of Ss was given brief printed instructions by the female E at the beginning of the first session. Then they were seated in a comfortable easy chair in a dimly lit room while further tape-recorded instructions and training directions were presented through a loudspeaker. The S listened to the second and third session training tapes under the same conditions in subsequent weeks. Immediately following the third training session, a threat-inducing film was shown.
Prior to the final training session in the third week, skin conductance (SC) electrodes were attached to the palms of each hand, and heart rate (HR) electrodes were attached to one wrist and to the opposite leg just above the ankle. While E was attaching the electrodes, he or she explained their use. The Ss were assured that no harm or sensation from an electrical current would result. They were then told to remain as quiet and still as possible and to follow the instructions they heard on the training tapes. Ten minutes later a 1-min. base-line measure was taken for SC and HR. Then the training tape was played through as in earlier sessions, except that this time it included orientation instructions regarding the film.
There were four separate experimental conditions defined by four separate training tapes, one designed to serve as a control and three designed to serve as preparations for the threatening film. The threatening film was a shortened version of the shop safety film used by Lazarus et al. (196S) with all but the third (fatal) accident scene deleted, but including the introductory material prior to the first two accidents. The film lasted 260 sec.
Condition I, control. The Ss were given the following printed instructions prior to their first training session: "This experiment will consist of three training sessions on 'How to Improve Your Study Habits.' The third session will conclude with a motion picture film."
For each of the three training sessions the study tape (32 min.) was presented. The third session also included an orientation to the film as follows:
We are investigating the physiological and psychological reactions that people have to motion picture films. The short film you are going to see is about a wood-working shop accident. The film emphasizes safety practices which might prevent such accidents.
Condition 11, relaxation training. The Ss were given the following printed instructions prior to their first training session:
We want to find out how prior experience affects the way people react to a somewhat stressful motion picture film. You will receive three sessions of training in relaxation in preparation for the film which will be presented at the end of the third session.
The relaxation training tape itself consisted of an introductory statement regarding the relaxation procedure:
Relaxation is a technique that we all can learn. When awake we always have a certain amount of residual tension in our muscles. But by a series of exercises where the differences between tension and relaxation are brought to your attention you can come to recognize and control this tensionrelaxation balance in your muscles. You are about to receive instructions for such exercises which may enable you to experience relaxation whenever you want it. You will be asked to alternately tense and relax muscles in your face, neck, arms, upper and lower back, waist, stomach, buttocks, thighs, and legs, and by so doing, you will be able to experience a pleasant feeling of relaxation. This is not hypnosis. You can open your eyes or do whatever you want at any time, though we would like you to follow our instructions closely. The following procedure is only to help you learn techniques of relaxation.
2
The relaxation training tape, as recorded by Arnold Lazarus, is similar to other such recordings which he has made available commercially (Lazarus & Abramovitz, 1962) .
On the third and final session, 4S sec. after the relaxation tape ended, the following recorded orientation was offered to prepare S for the threatening film:
Just remain as comfortable and as relaxed as you can. Open your eyes now in preparation for the motion picture film. We are investigating the physiological and psychological reactions that people have to motion picture films. The short film you are going to see is about a woodworking shop accident. The film emphasizes safety practices which might prevent such accidents. 2 The authors are grateful to David Fischer for assisting in the preparation of the orientations and the desensitization recordings.
It is felt that the relaxation you are now experiencing and the techniques you have learned to control these sensations can be used to your advantage to handle the somewhat stressful movie film you are about to see. Just remain as relaxed as you can. The more you are able to relax, the more you will enjoy the experience.
The entire tape lasted 28 min. Condition HI, simulated desensitization. The Ss were given the following printed instructions prior to their first training session:
We want to find out how prior experience affects the way people react to a somewhat stressful motion picture film. You will receive three sessions of training in relaxation as well as practice in imagining scenes from descriptions of the film, all in preparation for the film to be presented at the end of the third session.
Relaxation training was conducted as in Condition II, but following this training each S was given practice in imagining scenes according to the following instructions:
Now, while you remain as comfortable and relaxed as possible, try to imagine something pleasant that you have experienced. This may be a situation, a person, anything you choose, as long as it gives you a pleasant, comfortable feeling to recall it. Some people focus on a situation or scene from their childhood; others select something that has happened to them recently, such as an afternoon at the beach or a weekend skiing. You may, however, select anything you want to dwell upon, as long as it is pleasurable for you to recall it. As soon as you have selected a pleasant scene from your experience, try to recall all the details you can, picturing it vividly in your mind. You will be given thirty seconds to think about the scene. Following the session you will be asked a simple question about the particular scene you recalled. Try to hold that scene in your mind until I instruct you to switch it off. For the next thirty seconds the tape will be silent while you recall all the details of the pleasant scene you have selected to dwell upon ... [30 sec.] . . . Okay now, switch it off. You can think about anything you want now, the weather outside, this room, your classes, the campus, anything you want. Just let your mind wander.
This exercise served two functions. First, it gave S some practice in focusing on images. Second, it made available to S an image with counterconditioning potential, which he could then use once he began imagining unpleasant scenes from the threat film.
In the second and third sessions this imagining practice was followed by the simulated desensitization procedure:
Now that you have had practice in relaxation and imagining scenes, we are going to give you a chance to apply these techniques to new scenes and situations.
We are investigating the physiological and psychological reactions that people have to motion picture films. We are interested in how things which people are doing beforehand affect how they react to a motion picture film. The short film you are going to see is about a wood-working shop accident. The film emphasizes safety practices which might prevent such accidents.
It is felt that the relaxation and imagining techniques you have learned can be used to your advantage to handle these somewhat stressful movie scenes. Therefore, while you remain as comfortable and relaxed as possible, some brief scenes from this film will be presented for you to picture in your mind for a short time. Then you will be instructed to switch it off just as you've done before with the pleasant scene.
First, picture again the pleasant scene you were concentrating on a little while ago [S sec.] . Switch it off. Let your mind wander, relax. Sink back into the chair and make yourself as comfortable as possible.
Now, try to picture as vividly as you can a wood-working shop. There are machines running at different places in the shop. Men are busy working at saws and drills-Mac working at a band saw; Wilson at the drill; and Lucky Williams at the rip saw. Lucky is a likable guy but rather careless. . . . Picture this scene as vividly as you can. . . . Switch that scene off now and let your mind wander. You can think about anything you want, that pleasant scene you were thinking about earlier, the weather outside, classes. Just relax and make yourself comfortable. Now try to picture as vividly as you can this man Lucky Williams standing at his saw working. A slender six footer, he works rapidly. He wears a light apron with the number 84064 printed in big numbers on the front . . . dark shoes and dark blue trousers and a plaid shirt. He also often wears a dark working hat that covers his dark hair. He has a wrist watch with a leather band on his left wrist. He usually is chewing gum. . . . Switch that scene off now. Let your mind wander. Relax. That's right, take it easy. Think about anything you want, the campus, back home, anything you want. Just relax. Now here is another scene. Picture Lucky working at his saw, rapidly but carelessly. The shop superintendent, wearing a black tie partially hidden by his vest and working jacket, comes over to Lucky's stand and warns him about using the safety devices. Picture it as vividly as you can. Lucky standing there, working carelessly; the superintendent coming over and warning him. . . . Switch it off. Just relax. Take it easy now. Breathe regularly. That's it, just take it easy, [repeat] Picture Lucky at his saw again as a fellow workman named Bob stops. Bob looks cheerful as he tells Lucky that he and his wife just had a baby. They kid around a bit and then promise to meet later at a smoking period. . . . Switch it off. Relax. Let your mind wander for a few seconds, [repeat] Now imagine that Lucky's fellow workman Bob is casually pulling a workcart as he approaches Lucky's stand. As Lucky is working he gets careless and a board catches on the saw and is hurled through the air. . . . Switch it off. Let your mind wander. Just relax. Let your mind wander and let yourself become as calm and relaxed as possible. Take a deep breath and exhale. Just make yourself as calm and comfortable and relaxed as you can. [repeat] Okay, now imagine the board flying through the air and hitting the workman in the stomach. He grabs the stub of the board as it protrudes from his stomach. Switch it off. Take a deep breath now; hold it. Let yourself go now. Relax. Just relax and let yourself get comfortable, [repeat twice] Let the tension leave you like the water leaving a sink after you pull the stopper. The water drains out. Just let the tension leave you like that water draining from the sink. Let a pleasant, calm, comfortable feeling envelope you.
Picture the workman groaning as he stumbles and falls, the board protruding from his back, blood around the board where it protrudes. Switch that off and let yourself go as limp as possible. Try to capture that heavy, dozy feeling that envelopes you when you are deeply relaxed. Let yourself go. [repeat] Now picture Lucky rushing to the fallen body as another workman, wearing an apron with "Use Atkins Sterling Saws" printed on the front, rushes to bring the superintendent to the scene. The rest of the shop workmen soon gather around the scene of the accident. Picture this as vividly as you can. Switch it off. Let your mind wander. Think about that pleasant scene you recalled earlier for a few seconds now. Hold it in your mind for a few seconds. . . . Fine. Just let yourself go. ... Good. . . . Relax. Now imagine the superintendent moving Lucky back from the body as he bends over the workman's fallen body. The body jerks around in a spasm as the superintendent takes his pulse. Switch it off. Take a deep breath; hold it. Okay, let yourself go. Let your mind wander. Just relax, [repeat] I'll give you a few seconds now to let yourself go even further. Now picture the superintendent looking up with a shocked look on his face as we then see the workman's head with blood flowing from his mouth and his eyes rolled back into his head. Switch it off. Relax. Let any tension that might be in your muscles out. Let your mind wander. Let any tension that might have been in your muscles leave you.
As I count back from 10 to 1 let yourself become more and more relaxed. [A slow count from 10 to 1.1 Now just remain as comfortable and relaxed as you can. Continue relaxing as you are now. Think of that pleasant scene that you had recalled earlier. I'll give you a few seconds to recall it, picturing it as vividly in your mind as possible . . . relaxing yourself even more and more as you recall it. I'U give you a little time now, about IS seconds, to really let yourself go, sinking back into the chair, relaxing more and more. . . . Okay, open your eyes now.
The entire tape lasted 47 min.
Condition IV, cognitive rehearsal. The 5s were given the following printed instructions prior to their first training session:
We want to find out how prior experience affects the way people react to a somewhat stressful motion picture film. You will receive three sessions of training on "How to Improve Your Study Habits" as well as practice in imagining scenes from descriptions of the film, all in preparation for the film to be presented at the end of the third session.
Instead of the relaxation training tape, this group was exposed to a shortened version of the studyhabits recording (25 min.). All three sessions included practice in imagining pleasant scenes as in Group 3. In Sessions 2 and 3 this was followed by the same material presented to the simulated desensitization group, except that all relaxation suggestions were deleted in the presentation. The entire tape lasted 37 min.
The experimental procedure is summarized in Table 1 .
MEASURES OF STRESS REACTION
Physiological recording equipment was the same as was used in previous experiments in this laboratory . Autonomic data were collected throughout the third session, although heart rate (HR) readings were impossible to analyze during parts of the training session because of the artifacts produced by the exercises during the relaxation training. Skin conductance (SC) and HR were read at 10-sec. intervals over the last minute of an initial base-line period. During the training tapes, SC was read every 30 sec. and both SC and HR were read at 10-sec. intervals for the last 3 min. of each tape and for a 1-min. period after the training tape. During the 260-sec. film, SC and HR readings were made every 10 sec. (see Figures 1  and 2 ). SC readings were taken from the highest point recorded within a given measurement interval. Similarly, HR readings were taken according to the peak rate method (Opton, Rankin, & Lazarus, 1966) .
In addition to the two autonomic indicators of threat reaction, three self-report indicators were obtained immediately after the end of the stress film. First, each 5 indicated on a 9-point scale the degree of stress he experienced during the most stressful point in the movie. Second, each S circled the 1 of 14 adjectives which best described how he felt during the most stressful movie scene. These 14 adjectives have been ranked by Berkun, Bialek, Kern, and Yagi (1962) so as to constitute a scale of discomfort. This scale was first developed by Kerle and Bialek (19S8) and is known as the Subjective Stress Scale (SSS). Finally, 5s were asked to fill out the Zuckerman (1960) Affect Adjective Check List (AACL) for the measurement of anxiety to indicate how they felt during the most stressful movie scene. The AACL also was used to assess mood states of Ss following each of the first two training sessions.
PERSONALITY VARIABLES
Cough's Adjective Check List (ACL) was administered to all 5s at the beginning of the first training session and was scored on the 24 scales developed by Gough and Heilbrun (196S) . These personality variables were then related to autonomic and psychological indicators of stress reaction in a correlational analysis.
An attempt was made to assess the coping strategy employed by each 5 by asking if he used his prior training experience to make the movie less stressful, and, if so, how, These responses were then coded into one of four coping reaction patterns by two judges (rr t = .88). The coping categories were:
1. Failure to use either the patterns suggested by the experimental training or any other coping technique. Examples would be "I tried to relax but couldn't," or "I had to shut my eyes."
2. "Actions aimed at strengthening an individual's resources against harm [Lazarus, 1966] ," In other words, this category included attempts at mastery. Successful use of relaxation training and/or cognitive rehearsal was included here, for example, "I imagined scenes so I knew exactly what was coming." 3. Defensive reappraisal patterns such as denial, intellectualization, and isolation, for example, "I knew they were just acting." 4. Aggressive coping strategies, for example, "It was boring and phony."
RESULTS

Self-Report Stress Indicators
Of the three indicators, only the AACL anxiety scale significantly discriminated among the four groups in a one-way analysis of variance (Table 2) . On this scale, Ss in the cognitive rehearsal group reported the least anxiety. The Ss who received the complete desensitization treatment reported more anxiety than any of the other groups except the control group. The direction of the differences on the AACL anxiety scale produced the surprising result that cognitive rehearsal was the most effective stress reducer, while desensitization, combining relaxation and cognitive rehearsal, was the least effective.
By grouping Ss according to coping strategy, however, some interesting data appear concerning the effectiveness of reported coping patterns (Table 3) . Those failing to cope did indeed report greater stress reactions while those successfully altering their appraisal of the threat (ego defense) reported the least amount of stress, significant for all three self-report measures.
Autonomic Variables
Skin conductance. The effects of the experimental conditions on SC are illustrated in Figure 1 . The first two-thirds of each SC profile shows SC during the training tape of the final session. During the training period, 5s who were in Experimental Conditions 2 and 3 show initial SC elevations because of relaxation training exercises. The 5s in Conditions 3 and 4 show SC elevations in the latter part of the training periods during the imagining of accident scenes from the threat film. Finally, during Minutes 48-52, all four 5 groups show high SC peaks corresponding to the single accident in the shop safety film.
It was hoped that the mean of the last six readings prior to the third (last) session playing of the training tapes could be used as a base line in an analysis-of-covariance design. This third session base line, however, reflects treatment effects of the first two sessions. A t test between the control group and the three treatment groups at this Base Line 1 was significant at the .OS level. Hence, data analysis was carried out along two alternate lines.
First, it appeared that the treatment effects of the first two sessions, which were observed at Base Line 1 persisted throughout Session 3. To demonstrate this, four strategic points (marked in Figure 1 ) were chosen to reflect major treatment effects in repeated simple analyses of variance. These points were Base Line 2 (the average of the last six readings during the third playing of each training tape, just prior to the film introduction); the introduction peak (the effects produced by announcing the film); the film plateau (a stable region indicating overall effects of the film following the initial large response); and the accident peak (the period of peak stress during the film accident scene). These data are presented in Table 4 .
Simple analyses of variance (Table 4 ) demonstrated that there were significant differences between conditions during the film. The control group showed the highest SC at all strategic points. Furthermore, a ranking of the treatment groups emerged, suggesting that the treatment tapes had continuing, differential effects on the states of Ss during the stress film. It is noteworthy that the cognitive rehearsal group had a significantly lower (t = .05) accident peak than the desensitization group, in line with the self-report data.
Interpretation of these differences is complicated by the fact that differences between the groups already existed at Base Line 2. Therefore, in order to test whether reactions occurring during the film differed as a function of the type of preparation, a second line of analysis was initiated. The data shown in Table 4 were reanalyzed using analysis of covariance in which the covariate was Base Line 2. Hence, using Base Line 2 in repeated analysis of covariance, treatment effects observed in the introduction peaks, the film plateau, and the accident peaks were tested for significance. These data are presented in Table 5 .
This covariance analysis has the statistical effect (Benjamin, 1963) of comparing re- sponses during the film as if they began from a common origin at Base Line 2. The differences among the experimental groups were significant at the introduction peak and the film plateau, but not at the accident peak. However, it should be noted that at the crucial accident peak scene the ranking of the experimental conditions was the same regardless of whether simple analysis of variance (Table 4) or analysis of covariance (Table 5 ) was used: conductance was highest in the no-treatment control group, less in the desensitization group, still less in the relaxation group, the lowest in the cognitive rehearsal group, the same ranking as in the self-report measures.
Heart rate. The effects of the experimental conditions on HR are illustrated in Figures  2 and 3 . For the HR analysis only 89 S records were complete enough to be included. None of the simple analyses of variance demonstrates any significant trends. Table 6 shows the differences in HR among experimental conditions after correction of scores to remove covariance with Base Line 2. No significant differences were noted in these analyses either, although the three analyses approach significance at the .10 level. But the accident peak scores, in particular, indicate a reversal from trends observed in SC and self-report measures (see Figure 3) . Thus, the control group had the lowest HR accident peak mean while the relaxation group peaked considerably higher than the other groups.
None of the above analyses for either SC or HR was significant when Ss were regrouped according to the coping code employed successfully in the analysis of the self-report data. Intercorrelation of stress measures. Selfreport measures correlated significantly with one another, but two of the three correlations were surprisingly low, leaving us with some questions concerning the validity of one or all of the self-report measures. Self-report stress measures showed only low correlations with SC scores. Only the Subjective Stress Scale correlated with HR scores (see Table 7 ). Although the HR and SC profiles of Figures 1 and 2 seem to reflect contrasting treatment effects, there were, nevertheless, small but consistent positive correlations between HR and SC scores. The nature of the treatment conditions might suggest that the lack of any high correlations between the autonomic measures could be explained in terms of stimulus specificity.
Personality Variables
A correlation matrix was generated to relate ACL scale scores to self-report stress ratings. There were no significant main effects for the total sample or for males and females considered separately. However, when the correlations were obtained separately for the four possible combinations of E and S by .19* .66"* .63*" .62*" .80*** sex, some interesting results appeared (tables not shown). In opposite-sex E-S pairs, the following correlations were significant at the .01 level. Males who reported high stress to a female E described themselves on the ACL as highly anxious, with low self-confidence and personal adjustment, low needs for achievement and dominance, and high needs for abasement and deference. This pattern is somewhat the reverse of the approved male personality stereotype in our culture. Females who reported high stress to a male E described themselves as highly anxious, with low needs for achievement and dominance and high needs for succorance, abasement, and deference. This pattern suggests "clinging vine" femininity, or an exaggeration of the "helpless" female role. None of these relationships was observed in same-sex E-S pairs. These results could be interpreted to suggest that sex-role insecurity added to the experimentally induced stress when Ss were confronted with the additional social stimulus of an opposite-sex E. Another explanation would be that both males and females who describe themselves as anxious and somewhat helpless and dependent find it easier to admit disturbance to a member of the opposite sex than to a member of the same sex. DISCUSSION One of our main findings was, as hypothesized, that the experimental prophylactic treatments effectively reduced the stress reactions produced by viewing the threatening film. The Ss in the control condition always showed higher skin conductance and reported more subjective distress during the film than those in any of the three experimental conditions, relaxation, cognitive rehearsal, and desensitization.
A second main finding, in contradiction to expectations derived from traditional behavior-therapy analysis, was that relaxation and cognitive rehearsal, alone, were each more effective in reducing the film-induced stress reaction (for most measures) than the combination of these components in the desensitization condition. Of the two individual components, relaxation and cognitive rehearsal, the latter was the more effective means of reducing the stress reaction.
These conclusions were well supported by the SC data and self-report distress ratings.
They were not supported, however, by the HR data. Instead of showing higher HR than the three experimental conditions, the control condition showed lower HR reactions to the accident scenes. The authors think, however, that the peculiar nature of the HR response might account for this deviant pattern. Instead of invalidating the above conclusions, the HR findings can be explained by reference to the concept of autonomic nervous system stimulus specificity, and to the special conditions of this experiment which might have created this specificity reaction. This possibility will be examined in some detail. Lacey, Kagan, Lacey, and Moss (1963) have recently observed that HR may rise or fall under environmental stimulation depending on the nature of the adaptive psychological activity required by such stimulation. They have reported data suggesting that HR acceleration occurs in experimental tasks in which it is necessary to screen out environmental input in order to concentrate on mental manipulations, whereas deceleration occurs in tasks demanding attentiveness to environmental inputs as sources of information. In a recent review of the literature on HR changes, Graham and Clifton (1966) cite additional support for the Lacey et al. hypothesis about stimulus specificity. They conclude from their survey that a defensive stance toward a stimulus is accompanied by HR acceleration, while an orientation response toward a stimulus produces HR deceleration.
What is there about our experimental conditions that might contribute to stimulus specificity in the present HR data? The authors suggest that the relaxation condition probably served to encourage a defensive orientation to the stimulus, that is, the attitude of not permitting the film contents to interfere with the primary task of attending to the muscles of the body and maintaining a state of muscle relaxation. To relax effectively, one must shut out any outside distraction. Such an attitude might thus have led to HR acceleration (associated with on much firmer grounds when making inferences about the psychological processes that underlie the observed effects.
shutting out or defense against stimulation) even though the relaxation condition is theoretically designed by behavior therapists to reduce threat and lower stress reactions. Thus, from the point of view of stimulus specificity in HR, the relaxation condition is actually working against the very effects that it was presumed to produce, relaxation or deceleration of HR. In contrast, the control 5s were not at all acquainted with the experimental stress condition, so when the film was shown their attitudes might have been characterized by alertness and attentiveness to new and novel cues. And, according to the hypothesis of Lacey et al., an orientation to take in or attend to stimulus input should lead to HR deceleration. The desensitization and cognitive rehearsal 5s were encouraged to attend to the stimulus contents of the film but were also encouraged to use their preparations to defend against the threatening aspects of the film scenes. Here there is a very complex stimulus pattern, demanding neither a defensive stance nor an orientation response. Hence, it is no wonder the HR data are so deviant from that obtained for SC and self-reported distress. This factor of specificity contaminates the effects of the experimental conditions to an unknown degree. The authors are therefore inclined to reject the confusing HR pattern as a complex function of specificity and to give greater weight to the SC and self-report data.
Accepting, then, the generalization that cognitive rehearsal is in this laboratory instance the most effective stress reducer, does this finding mean that cognitive or insightoriented approaches to threat reduction are superior to the full-scale desensitization techniques employed in the therapeutic context? Such a generalization would be tempting but premature, because its validity depends on the adequacy of the authors' laboratory analogue of the desensitization process in behavior therapy. There are, of course, some important differences between the laboratory and the therapeutic settings, which may well limit findings to certain special conditions of the laboratory.
For example, in the present experiment a standardized tape recording was given every 5. It is possible that the effort at relaxation in the desensitization condition interfered with cognitive rehearsal, and some 5s in consequence may have been more vulnerable to the threat scenes. In the usual behaviortherapy procedure, the therapist stops the task of imagining the threatening scenes if this produces too much anxiety. Wolpe (19S8) states, for example, that for some people "there is perseveration of anxiety responses, so that anxiety produced by a second presentation summates with that from the first, the repetition tending thus to have a sensitizing effect rather than a therapeutic one . . . ," and, in some instances, "... a stimulus that is too strong may actually increase sensitivity . . . [p. 141] ." The point is that because of the inflexible procedure, Ss in the desensitization condition may have been sensitized rather than desensitized to the threat scenes. Since the procedures were standardized, there was no way for E to assess the stress reaction and terminate rehearsal if it grew excessive. On the other hand, terminating rehearsal may be easier to propose than to do in actual practice since there is no easy way to know when threat has exceeded safe bounds.
Is there any evidence from the data that the cognitive rehearsal in the desensitization condition led to greater stress reaction than in cognitive rehearsal without relaxation? In Figure 1 can indeed be observed a marked elevation of SC at the point where Ss are imagining the threatening accident scenes in the movie. This elevation should provide some evidence about the progress of desensitization. Note that the cognitive rehearsal condition yields virtually no reaction to the process of imagining these scenes. Moreover, after Session 1, when none of the threatening material had yet been presented to the 5s in the desensitization and cognitive rehearsal conditions, the differences in self-reported discomfort (AACL) between these 5 groups were not statistically significant. However, after Session 2 in which threatening scenes had been introduced, subjective discomfort scores rose significantly in the desensitization condition (the t test for correlated means is significant at the .01 level of confidence), but remained the same or declined in all others. Thus, one important difference between the therapeutic and experimental context is that in the latter the two aspects of training, relaxation and cognitive rehearsal, seem to mutually interfere with one another and with the desired effect, desensitization. Presumably this combined condition leaves 5 less prepared to deal with the actual film scenes when they are presented, and may account for the failure of the desensitization condition to be as or more effective than either relaxation or cognitive rehearsal alone.
The superiority of cognitive rehearsal in the present experiment might also have resulted from the necessarily milder threats that are dealt with in the laboratory compared with those involved in the therapy, A laboratory threat, which is, of course, only moderate in intensity, rational in origin, and temporary, may perhaps be handled readily by cognitive operations such as rehearsal, reassurance, and reappraisal. But these cognitive operations may be ineffective in a clinical situation where the threat is irrational in origin, of long standing, and of phobic intensity. In the clinical situation, relaxation training may be necessary to enable the patient to maintain emotional control while he engages in desensitizing cognitive processes. This difference between the laboratory and therapeutic setting might explain why the components of desensitization were successful in this experiment while only the complete desensitization program was successful with phobic disorders, as shown by Davison (1965) and Rachman (196S) .
How is it possible for cognitive rehearsal to have such a remarkable effect in so markedly lowering the expected stress reaction during threatening film? Except for a spike of reaction during the accident scene itself, this type of preparation washed out much of the evidence of disturbance (at least in SC and self-reported distress) which normally occurs in watching the film. Even though 5s exposed to this treatment may have experienced some threat at the beginning of the experiment (during the rehearsal), they were evidently able to gain measurable relief through this anticipatory experience from the disturbance that would have normally occurred later while watching the film.
One possible answer to this question of mechanism was derived by Janis (1958) from his research with patients anticipating surgery. He observed that patients who were moderately fearful before surgery were successful in developing "reality based reassurances" about the experience through what Janis called "the work of worrying" and were not unduly disturbed postsurgically. In contrast, some patients whose preoperative denial mechanisms had enabled them to maintain unrealistically low fear reacted with extreme stress to the undeniably threatening postsurgical period. In short, there is speculation here that 5s exposed to the experimental condition of cognitive preparation spent the 1-wk. intervals from session to session developing and working through some adequate way to cope psychologically with the subsequent film-induced threat. It is not yet clear what these adaptive cognitive activities were, although it was evident from 5s' statements that there were large individual differences. Some evidence of differential effectiveness of these individually contrived techniques of reducing threat was presented earlier.
Finally, assuming that this experiment has relevance to the naturalistic therapeutic context, the findings highlight and emphasize the role of cognitive processes in threat reduction. From this perspective, it is not surprising that Breger and McGaugh (1965) have chided the behavior therapists for their apparent strict adherence to an S-R theoretical model (emphasizing deconditioning as they have) and for the neglect of mediational concepts. An explanation of desensitization in cognitive terms has been offered by London (1964) . He writes:
The very process of repeatedly inspiring imagination, in other words, may dispose the patient to discriminate between imaginary and "real"-between mental and physical experiences-more readily than any other means. Anxiety is reduced as he develops increasing ability to tolerate the imagery, and the ability to tolerate the imagery is progressively increased in turn as the patient makes an ever-finer discrimination between the impulsive, motivational, cognitive aspects of the experiences and sensory muscular ones. The closer the imagery comes to representing "real" experience of the most complete sort without being followed by the actual experience it simulates, the more the patient's expectation of disastrous action, with its disastrous consequences, is reduced ... [p. 130], The findings presented here challenge the assumption of behavior therapists that the combination of relaxation and cognitive preparation is the most effective method of threat reduction. They also underscore the important role played in threat reduction by cognitive processes. It is the authors' view that, in spite of certain limitations, laboratory procedures such as those employed here provide an effective way to separate out for systematic study the various processes and conditions assumed to be involved in therapeutic activity aimed at threat reduction.
